Endothelial dysfunction and atherosclerosis: endothelin receptor antagonists as novel therapeutics.
Atherosclerosis, a chronic systemic disease of the vasculature with an inflammatory component, is the primary cause of cardiovascular morbidity and mortality in industrialized countries. It is associated with the impairment of endothelium-dependent relaxation in the coronary, systemic circulation due to decreased bioavailability of nitric oxide, and increased release oxygen-derived free radicals, thus promoting vasoconstriction, leukocyte adhesion, thrombosis, inflammation, and cell proliferation. Expression of endothelin (ET)-1, a 21-amino acid peptide and major isoform of the endothelin peptide family, is produced by endothelial, vascular smooth muscle cells, and macrophages and acts through Gi-protein-coupled ET(A) and ET(B) receptors. Endothelin-1 increases in hypercholesterolemia and atherosclerosis in humans and experimental animals. This paper reviews current experimental and clinical evidence for the involvement of ET-1 in atherogenesis. Furthermore, the effects of ET receptor blockade on experimental hypercholesterolemia and atherosclerosis will be discussed. As chronic endothelin blockade inhibits fatty streak formation and improves vascular function in experimental hypercholesterolemia, hypertension, and heart failure, and as it restores nitric oxide (NO)-mediated endothelial function and reduces atheroma formation in animals with atherosclerosis, endothelin receptor blockade may therefore offer a novel approach for the treatment of atherosclerosis and its vascular complications.